Antimicrobial and Antibiofilm Activity of Disubstituted Bis-benzimidazolium Salts.
The increased prevalence of antibiotic-resistant bacteria is a critical issue for human health. Developing new antibiotic agents is vital for fighting persistent infections and lowering mortality rates. In this study, we designed lutidine-disubstituted bis-benzimidazolium salts (lutidine-bis-benzimidazolium core with octyl, adamantyl, and cholesteryl lipophilic side chains), and tested their antimicrobial activity, their capacity to inhibit planktonic bacterial and fungal growth, and their ability to inhibit the formation of or disrupt mature methicillin-resistant Staphylococcus aureus (MRSA) biofilms. The antibiofilm activity of these salts was analyzed in terms of their lipophilicity, capacity to induce transmembrane ion transport, perturbation of the cellular membrane, and mechanism of action in the phospholipid bilayer. The synthesized compounds were not active against MRSA biofilms, as the formation of transmembrane channels had no effect on the integrity of the extracellular polymeric substance matrix and only octyl and adamantyl derivatives possessed the capacity to inhibit biofilm formation. The synthesized derivatives could be used as lead candidates for the development of anti-MRSA agents.